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Abstract; In September 2009, a cruise investigation was conducted to study the partial pressure

of water body dissolved carbon dioxide (pCO,) in the mainstream and Xiangxi River of the Three

Gorges Reservoir Area in autumn. The pCO, in the surface water of the mainstream and Xiangxi

River was 920-1140 and 150-240 patm, respectively. At the joint area of mainstream and dis-

tributaries ,

the pCO, had a minimum of 368 patm in surface water, and increased markedly with

increasing water depth, being the maximum (1300 patm) at 10 m depth and keeping stable
downward. The CO, flux of the mainstream and Xiangxi River was 83.7+14.1 and —-4.74x1. 15

mmol -+

m™ - d”', respectively, indicating that the mainstream was a sink, while Xiangxi River

was a source of CO,. Therefore, when evaluating the influence of reservoir construction on the

CO, flux in reservoir’ s surrounding regions, it would be necessary not only considering the local

basins, but also investigating the entire study area comprehensively.

Key words: greenhouse gas; partial pressure of carbon dioxide;
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Fig.2 Variations of the factors in summer in studied area
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Table 1 Exchange flux of CO, between water and air in
main reservoirs and rivers of the world

Kk £ EXK KA CO, SCHRIR
S
(mmol + m~2
-d™)

JKJE  Petit Saut ESIZ 101. 36 St Louis et al. , 2000
Lokkaf 752 24. 00 Huttunen et al. , 2002
Porttipahtaf 75 35.00 Huttunen et al. , 2002
Dworshak EH -23.41 Soumis et al. , 2004
Shasta FEH 30. 82 Soumis et al. , 2004
Curua-Una =i} 65.91 Dos Santos et al. , 2006
Tucurui (Y] 192. 61 Dos Santos et al. , 2006
Samuel Y] 361.77 St Louis et al. , 2000
Laforge-1 JIEwN 52.27 St Louis et al. , 2000
BRI H 6.14  TEILHZF, 2008
T3 Rk M 1274 HHGES, 2011
WK E i 7.03 KRS, 2010

VI Amazon g 559. 30 Ternon et al. , 2002
Xijiang FE 273.55 Yao et al. , 2007
St. Lawrence JIEVN 118.29 Hélie et al. , 2002
Ottawa &K 105.43  Telmer & Veizer, 1999

AW (F) T -4.74 KB
S (BFE) HE 83.7 NI

HORAFVH CO, 2245 B BRI Tk, SR,
TEABIEFE b, w] LA S 903 88 9 i sl Bk 22 02 €O,
AL, e CO, 22 it B AR T R K,

SRIX T IRAERKZRAY CO, A2 i 1 B i 5y T P V5 b
X, H R AE R E T A X T Amazon W EAKIE £,
A &K ) St. Lawrence | Ottawa 7], L N 3% [E 1)
POTLAR S, AR Tt 7K 2

W E LT, AT AR I 04 1 28 0 0 A 2
(1) CO, o B o 33X 2 FH T /K A4 A K o Ui 4k
WA BT, 52 N AE TR0, [ s i T K
PRAEATA G AR o i 2 5 0 i B, B T KA R co,
O3 ] KA O A (AT, 2011) , PRITTAEZ il
HEMLZAERT, S IX R B 55 iR = SR
YR TTRER AR 23 S DX, H T SR
% 1IN R S, KA I S I A2 B T ORI
JERYRR I, X PRI ) B A K B3 T 45 R i
JKAFHT CO, A4 3 5 1 98 2% A 35 A B o g VR
R, ZE PR —A X3 A CO, 20 TR, ANRE R % 18 )R
P Il T 2 5 20 A IO M XA £ S Y
£33

3 & it

=A

R IR A 18 4 %o Jo] A 25 B 35 3 18 A 1) 52
M, 308 2o ) = e 7K P2 3T 30 e SO A el £, A 3R
=R TR CO, 0 2] T A& Y CO,
ORI o PRI IR VE S ity b A= Y52 3R 1) 1 ik 1)
i8R AT LB, 7R R0z i i b 2 I A TR
AT HLIB S 1) R SOREI T KR 1 €O, , D9 LR
Pl 2 A R R S DX T R Y
A A2 — A Ml DX RT3 K S T CO, B 4k
i B e 2 A T, 2 CO, 37, R A REAR
GG BEA M X =) Pt 3 A R PP /K P i T
KA COL A T T = 670 T 1) g ik, 1 2 i 2 6F
BT I AT LR B PR E 2L,

it AR AERBASEEFT FHT 0 KFH SREILA
E BB AR K A 3 4 b R

S5 3k

ZERGE, Bk, XUERRK, 2. 2008, =K % T T U
FEEFRIMMAFEE. S5, 28(5): 2074 -
2081.

ML, VEARIDL, WEEE I, 45 2011. T RKEHET A4
WA FE B A A AR 5. BRBERI ) 32(1) . 58-63.
WRELHEL, TR, LR, 5. 2010. @K EKIKEZ

TR FE R A R AT HUERIAEE 2R, 1(2) .
150-155.
MRk, RGBT, W4 2003, TR KRS B4R



o R AR . =R 0 DX U R A R VS K R R 2 — AR Ak O3 T

157

PEWFSE. REIAZS 2441, 14(11) : 1959-1962.

WITCF, KUAGR, VEARINL, . 2008. MUK R A
A 53 Hs I I 28 S A AR AE B L Bol i, AR Rk,
27(7) . 1193-1199.

FKIEHE. 2007. SEAREIE— K AT = SHBHHER. &
R =W, (1) 72-73.

Abril G, Richard S, Guérin F. 2006. In situ measurements of
dissolved gases (CO, and CH,) in a wide range of concen-
trations in a tropical reservoir using an equilibrator. Science
of the Total Environment, 354, 246-251.

Chen H, Wu Y, Yuan X. 2009. Methane emissions from newly
created marshes in the drawdown area of the Three Gorges
Reservoir. Journal of Geophysical Research, 114 78-84.

Cole JJ, Caraco NF. 1998. Atmospheric exchange of carbon di-
oxide in a low-wind oligotrophic lake measured by the addi-
tion of SF¢. Limnology and Oceanography, 43 ; 647-56.

Dos Santos MA, Rosa LP, Sikar B, et al. 2006. Gross green-
house gas fluxes from hydro-power reservoir compared to
thermo-power plants. Energy Policy, 34, 481-488.

Duchemin E, Lucotte M, Canuel R, et al. 1995. Production of
the greenhouse gases CH, and CO, by hydroelectric reser-
voirs of the boreal region. Global Biogeochemical Cycles,
9. 529-540.

Fearnside PM. 2002. Greenhouse gas emissions from a hydroe-
lectric reservoir ( Brazil’ s Tucurui Dam) and the energy
policy implications. Water, Air, and Soil Pollution, 133
69-96.

Field CB, Raupach MR. 2003. The Global Carbon Cycle: In-
tegrating Humans, Climate, and the Natural World. USA.
USA Island Press.

Frankignoulle M, Borges A, Biondo R. 2001. A new design of
equilibrator to monitor carbon dioxide in highly dynamic
and turbid environments. Water Research, 35. 1344 —
1347.

Frost T, Upstill-Goddard RC. 1999. Air-sea gas exchange in
the millennium; Progress and uncertainties. Oceanography
and Marine Biology, 37 . 1-45.

Helie JF, Hillaire-Marcel C, Rondeau B. 2002. Seasonal chan-

ges in the sources and fluxes of dissolved inorganic carbon

through the St. Lawrence River: Isotopic and chemical
constraint. Chemical Geology, 186 117-138.

Huttunen JT, Vaisanen TS, Heikkinen M. 2002. Exchange of
CH,, CO, and N, O between the atmosphere and two north-
ern boreal ponds with catchments dominate by peatlands or
forest. Plant and Soil, 242, 137-146.

Kelly CA, Rudd JWM, Bodaly RA. 1997. Increases in fluxes of
greenhouse gases and methylmercury following flooding of
an experimental reservoir. Environmental Science & Tech-
nology, 31. 1334-1344.

Soumis N, Duchemin E, Canuel R. 2004. Greenhouse gas
emissions from reservoirs of the western United States.
Global Biogeochemical Cycles, 18. doi: 10. 1029/
2003GB002197.

St Louis VL, Kelly CA, Duchemin E. 2000. Reservoir surfaces
as sources of greenhouse gases to the atmosphere: A global
estimate. Bioscience, 50; 766-775.

Telmer K, Veizer J. 1999. Carbon fluxes, p(CO,) and sub-
strate weathering in a large northern river basin, Canada:
Carbon isotope perspectives. Chemical Geology, 159 . 61—
86.

Ternon JF, Oudot C, Dessier A. 2000. A seasonal tropical sink
for atmospheric CO, in the Atlantic ocean: The role of the
Amazon River discharge. Marine Chemisiry, 68. 183 —
201.

Wanninkhof R. 1992. Relationship between wind speed and gas
exchange over the ocean. Journal of Geophysical Research,
97. 7373-7382.

Weiss RF, Price RA. 1980. Nitrous oxide solubility in water
and seawater. Marine Chemistry, 8. 347-359.

Yao G, Gao Q, Wang Z. 2007. Dynamics of CO, partial pres-
sure and CO, out gassing in the lower reaches of the Xijiang
River, a subtropical monsoon river in China. Science of the
Total Environment, 376 255-266.

fE&E RS WhRHE, U5, 1984 4Rk W04 N SR IR Bk T5
T FIAFSFY, E-mail; yao_chenchen9@ yahoo. cn
RIEHE WPH




